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(54) SLIDING COMPONENT

(57) There is provided a sliding component having
excellent lubricity. A sliding component 6 formed in an
annular shape and disposed at a relatively rotating posi-
tion of a rotary machine, includes: a dynamic pressure
generation groove 15 provided in a sliding surface S of
the sliding component 6, the dynamic pressure genera-
tion groove having a first end forming a closed end 15b
and a second end forming an inlet 15a communicating
with any one side of a sealed fluid side and a leakage
side in a radial direction; and a deep groove 16 provided
in the sliding surface S and deeper than the dynamic
pressure generation groove 15, an inlet 16a of the deep
groove 16 communicating with an inlet 15a of the dynam-
ic pressure generation groove 15 on a side of a side wall
15c of the dynamic pressure generation groove 15, the
side wall 15c being circumferentially opposite to a dy-
namic pressure generation wall 15d constituting another
side wall of the dynamic pressure generation groove 15.
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Description

{TECHNICAL FIELD}

[0001] The present invention relates to relatively rotat-
ing sliding components, for example, sliding components
used in a shaft sealing device axially sealing a rotation
shaft of a rotary machine in an automobile, a general
industrial machine, or other sealing fields or sliding com-
ponents used in a bearing of a machine in an automobile,
a general industrial machine, or other bearing fields.

{BACKGROUND ART}

[0002] Conventionally, as a shaft sealing device that
axially seals a rotation shaft of a rotary machine such as
a pump or a turbine and prevents a sealed fluid from
leaking, one including two components rotating relative
to each other so that flat end surfaces slide on each other,
for example, a mechanical seal is known. The mechan-
ical seal includes a stationary seal ring which is a sliding
component fixed to a housing and a rotating seal ring
which is a sliding component fixed to a rotation shaft and
rotating together with the rotation shaft and axially seals
a gap between the housing and the rotation shaft by rel-
atively rotating these sliding surfaces. In such a mechan-
ical seal, it has been recently desired to reduce energy
lost due to sliding for environmental measures and sliding
components such as Patent Citation 1 have been devel-
oped to reduce the energy lost due to sliding by reducing
friction caused by sliding.
[0003] For example, the sliding component shown in
Patent Citation 1 is provided with a dynamic pressure
generation groove of which one end forms an inlet and
communicates with an outer radial side corresponding
to a high-pressure sealed liquid side in a sliding surface
of the sliding component and the other end in the sliding
surface forms a closed end. Accordingly, when the sliding
components rotate relative to each other, since a sealed
fluid flowing from the inlet into the dynamic pressure gen-
eration groove flows out from the closed end of the dy-
namic pressure generation groove to a gap between the
sliding surfaces, the sliding surfaces are separated from
each other by a dynamic pressure. At the same time,
since the dynamic pressure generation groove holds the
sealed liquid, lubricity is improved. As a result, low friction
is realized.

{CITATION LIST}

{Patent Literature}

[0004] Patent Citation 1: JP 6444492 B2 (Page 5, FIG.
2)

{SUMMARY OF INVENTION}

{Technical Problem}

[0005] In the sliding component shown in Patent Cita-
tion 1, when the sliding components rotate relative to
each other, the sealed fluid in the dynamic pressure gen-
eration groove flows toward one (hereinafter, referred to
as a "dynamic pressure generation wall") of both side
walls constituting the dynamic pressure generation
groove due to a shearing force generated between the
sliding surfaces with the rotation so that a high pressure
(dynamic pressure) is generated in the dynamic pressure
generation wall. Then, this pressure gradually becomes
higher toward the closed end and a low pressure is likely
to be generated particularly on the side of the side wall
circumferentially opposite to the dynamic pressure gen-
eration wall in the inlet of the dynamic pressure genera-
tion groove. In this way, when the pressure in the vicinity
of the inlet of the dynamic pressure generation groove
decreases so that a negative pressure is generated, the
sealed fluid is not easily introduced from the inlet of the
dynamic pressure generation groove. Accordingly, since
a desired pressure is not generated from the dynamic
pressure generation wall and the closed end of the dy-
namic pressure generation groove and a sufficient pres-
sure is not generated, lubricity is deteriorated. Further,
when a negative pressure is generated and cavitation is
generated in the vicinity of the inlet of the dynamic pres-
sure generation groove, it is remarkably difficult to intro-
duce the sealed fluid from the inlet of the dynamic pres-
sure generation groove.
[0006] The present invention has been made in view
of such problems and an object of the present invention
is to provide a sliding component having excellent lubric-
ity.

{Solution to Problem}

[0007] In order to solve the foregoing problems, a slid-
ing component according to the present invention is a
sliding component formed in an annular shape and dis-
posed at a relatively rotating position of a rotary machine,
the sliding component including: a dynamic pressure
generation groove provided in a sliding surface of the
sliding component, the dynamic pressure generation
groove having a first end forming a closed end and a
second end forming an inlet communicating with any one
side of a sealed fluid side and a leakage side in a radial
direction; and a deep groove provided in the sliding sur-
face and deeper than the dynamic pressure generation
groove, an inlet of the deep groove communicating with
an inlet of the dynamic pressure generation groove on a
side of a side wall of the dynamic pressure generation
groove, the side wall being circumferentially opposite to
a dynamic pressure generation wall constituting another
side wall of the dynamic pressure generation groove. Ac-
cording to the aforesaid feature of the present invention,
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since a position where the lowest pressure is likely to be
generated in the dynamic pressure generation groove
during the relative rotation of the sliding components is
on the side of the side wall circumferentially opposite to
the dynamic pressure generation wall constituting one of
both side walls constituting the dynamic pressure gen-
eration groove in the inlet of the dynamic pressure gen-
eration groove and the inlet of the deep groove commu-
nicates with this position, a fluid is sufficiently supplied
from this deep groove to the dynamic pressure genera-
tion groove and hence a negative pressure is not easily
generated at the corresponding position. As a result, the
fluid is continuously supplied to the dynamic pressure
generation groove and a desired pressure can be gen-
erated from the closed end of the dynamic pressure gen-
eration groove. Accordingly, lubricity is excellent.
[0008] It may be preferable that the deep groove com-
municates with the dynamic pressure generation groove
along the side wall circumferentially opposite to the dy-
namic pressure generation wall of the dynamic pressure
generation groove in the radial direction and is shorter
than the side wall in the radial direction. According to this
preferable configuration, a wide inflow area from the deep
groove to the dynamic pressure generation groove can
be ensured while the deep groove does not easily influ-
ence the function of generating the dynamic pressure of
the dynamic pressure generation groove.
[0009] It may be preferable that the deep groove in-
cludes a pair of wall portions extending in parallel radially
and facing each other. According to this preferable con-
figuration, since the inner space of the deep groove is
sandwiched by the facing wall portions in the circumfer-
ential direction of the sliding surface, the sealed fluid is
easily held in the deep groove and the sealed fluid can
be stably supplied to the dynamic pressure generation
groove.
[0010] It may be preferable that the deep groove is
formed such that a circumferential width of the deep
groove is shorter than a radial length of the deep groove.
According to this preferable configuration, since the deep
groove is short in the circumferential direction, a dynamic
pressure is not easily generated by the relative rotation
of the sliding components in the deep groove and the
sealed fluid is easily held in the deep groove.
[0011] It may be preferable that a width of the inlet of
the deep groove is half or less of a width of the inlet of
the dynamic pressure generation groove. According to
this preferable configuration, it is possible to reliably in-
troduce the sealed fluid into the dynamic pressure gen-
eration groove and suppress a negative pressure from
being generated in the vicinity of the inlet of the dynamic
pressure generation groove at the same time during the
relative rotation of the sliding components.
[0012] It may be preferable that a depth of the deep
groove is ten times or more a depth of the dynamic pres-
sure generation groove. According to this preferable con-
figuration, the volume of the deep groove is large and a
sufficient amount of the sealed fluid is supplied from the

deep groove to the dynamic pressure generation groove
during the relative rotation of the sliding components.
[0013] In addition, the expression of extending in the
radial direction according to the present invention may
also have a circumferential component as long as there
is at least a radial component.

{BRIEF DESCRIPTION OF DRAWINGS}

[0014]

FIG. 1 is a cross-sectional view illustrating a structure
of a rotary machine that uses a mechanical seal in-
cluding sliding components according to a first em-
bodiment of the present invention.
FIG. 2 is a view in which a stationary seal ring is
viewed from a sliding surface side in the first embod-
iment.
FIG. 3 is a perspective view in which a dynamic pres-
sure generation groove and a deep groove are
viewed from an inlet side in the first embodiment.
FIG. 4 is a cross-sectional view taken along a line
A-A of FIG. 2 illustrating a relationship between the
dynamic pressure generation groove and the deep
groove in the first embodiment.
FIG. 5 is a conceptual diagram illustrating a move-
ment of a fluid during a rotation of a rotary machine
in the first embodiment.
FIG. 6 is a main enlarged view in which a stationary
seal ring of a first modified example in the first em-
bodiment is viewed from a sliding surface side.
FIG. 7 is a view in which a stationary seal ring of a
second modified example in the first embodiment is
viewed from a sliding surface side.
FIG. 8 is a main enlarged view in which a stationary
seal ring as a sliding component according to a sec-
ond embodiment of the present invention is viewed
from a sliding surface side.

{DESCRIPTION OF EMBODIMENTS}

[0015] Modes for implementing a sliding component
according to the present invention will be described be-
low based on embodiments.

{First embodiment}

[0016] Sliding components according to a first embod-
iment of the present invention will be described with ref-
erence to FIGS. 1 to 5.
[0017] The sliding components of this embodiment
are, for example, a rotating seal ring 3 and a stationary
seal ring 6 constituting a mechanical seal which is a shaft
sealing device axially sealing a rotation shaft of a rotary
machine in an automobile, a general industrial machine,
or other sealing fields. Further, for convenience of de-
scription, dots may be added to grooves and the like
formed on a sliding surface in the drawings.
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[0018] As illustrated in FIG. 1, a mechanical seal of this
embodiment is of an inside type that seals a sealed fluid
that tends to leak from a sealed fluid side which is an
outer circumferential side of a sliding surface toward a
leakage side which is an inner circumferential side and
an annular rotating seal ring 3 which is provided on the
side of a rotation shaft 1 through a sleeve 2 to be rotatable
together with the rotation shaft 1 and an annular station-
ary seal ring 6 which is provided in a seal cover 5 fixed
to a housing 4 of a rotary machine not to be rotatable and
to be axially movable are configured such that sliding
surfaces S slide on each other in a close contact state
by a biasing member 7 axially biasing the stationary seal
ring 6. That is, this mechanical seal is for preventing a
sealed fluid F which is a high-pressure fluid on the outer
circumferential side of the sliding surface S from leaking
to the inner circumferential side which is the leakage side
where an atmosphere A which is a low-pressure fluid
exists in the sliding surface S between the rotating seal
ring 3 and the stationary seal ring 6 (see FIG. 2). In this
embodiment, the sealed fluid F is a liquid.
[0019] The rotating seal ring 3 and the stationary seal
ring 6 are typically formed of SiC (as an example of hard
material) or a combination of SiC (as the example of hard
material) and carbon (as an example of soft material),
but any sliding material is applicable as long as the sliding
material is used as the sliding material for the mechanical
seal. Examples of SiC include a sintered body using bo-
ron, aluminum, carbon, and the like as a sintering aid and
materials composed of two or more types of phases hav-
ing different components and compositions, for example,
SiC obtained by dispersing graphite particles, reaction
sintered SiC composed of SiC and Si, SiC-TiC, SiC-TiN,
and the like and examples of carbon include carbon ob-
tained by mixing carbon materials and graphite materials,
resin molded carbon, sintered carbon, and the like. In
addition to the above sliding materials, metal materials,
resin materials, surface modification materials (e.g.,
coating materials), composite materials, and the like can
also be applied.
[0020] As illustrated in FIG. 2, the sliding surface S of
the stationary seal ring 6 is provided with a plurality of
dynamic pressure generation grooves 15 which are ar-
ranged in the circumferential direction and are separated
from each other in the circumferential direction. The dy-
namic pressure generation grooves 15 are formed side
by side with the same separation width in the circumfer-
ential direction. The dynamic pressure generation groove
15 can be formed by subjecting the mirror-processed slid-
ing surface S to fine processing such as laser processing
or sandblasting. A portion not provided with the dynamic
pressure generation groove 15 and a deep groove 16 to
be described later in the sliding surface S is a land portion
20 forming a flat surface.
[0021] As illustrated in FIGS. 2 to 4, the dynamic pres-
sure generation groove 15 is formed such that one end
forms an inlet 15a communicating with the side of the
sealed fluid F and the other end forms a closed end 15b

and is obliquely formed in the rotation direction to gen-
erate a dynamic pressure on the side of the closed end
15b during the relative rotation of the rotating seal ring 3
and the stationary seal ring 6. Further, the dynamic pres-
sure generation grooves 15 are formed to have the same
depth in the radial direction. In the dynamic pressure gen-
eration groove 15, the sealed fluid F flows in the dynamic
pressure generation groove 15 toward one side wall 15d
in the right and left side walls 15c and 15d of the dynamic
pressure generation groove 15 due to a shearing force
generated between the sliding surfaces S with the rota-
tion during the relative rotation of the rotating seal ring 3
and the stationary seal ring 6 so that a high pressure,
that is, a dynamic pressure is generated in the side wall
15d which is the dynamic pressure generation wall.
[0022] The deep groove 16 is located on the side op-
posite to the closed end 15b in the circumferential direc-
tion with respect to the dynamic pressure generation
groove 15 and communicates with the dynamic pressure
generation groove 15 in the circumferential direction.
Specifically, a side wall 16c on the side of the dynamic
pressure generation groove 15 in the right and left side
walls of the deep groove 16 is located on the side of the
side wall 15c circumferentially opposite to the side wall
15d which is the dynamic pressure generation wall on
the side opposite to the deep groove 16 in the right and
left side walls 15c and 15d of the dynamic pressure gen-
eration groove 15. That is, as illustrated in FIG. 2, the
deep groove 16 is formed to partially overlap the dynamic
pressure generation groove 15 in the circumferential di-
rection when viewed from a plane orthogonal to the slid-
ing surface S.
[0023] Further, as illustrated in FIG. 3, the dynamic
pressure generation groove 15 has a U-shaped cross-
section in which both side walls 15c and 15d are orthog-
onal to a bottom surface 15e and the bottom surface 15e
is parallel to the land portion 20. Similarly, the deep
groove 16 also has a U-shaped cross-section in which
both side walls 16c and 16d are orthogonal to a bottom
surface 16e and the bottom surface 16e is parallel to the
land portion 20. In addition, these bottom surfaces 15e
and 16e may be inclined with respect to the land portion
20 and these cross-sectional shapes may be, for exam-
ple, V shapes other than U shapes.
[0024] Further, an inlet 16a of the deep groove 16 com-
municating with the side of the sealed fluid F communi-
cates with the inlet 15a of the dynamic pressure gener-
ation groove 15 in the circumferential direction.
[0025] Further, as illustrated in FIG. 2, the closed end
15b of the dynamic pressure generation groove 15 is
partitioned by a wall 15f which faces the circumferential
direction in a plan view and extends in a direction orthog-
onal to the sliding surface S and the side walls 15c and
15d which are orthogonal to the sliding surface S. At the
closed end 15b, the side wall 15d and the wall 15f inter-
sect each other and a tip portion 15h is formed at an
acute angle.
[0026] Next, a function of the dynamic pressure gen-
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eration groove 15 and the deep groove 16 during the
relative rotation of the rotating seal ring 3 and the sta-
tionary seal ring 6 will be described with reference to FIG.
5. In addition, an arrow in FIGS. 2 and 5 indicates a rel-
ative rotation direction of the rotating seal ring 3 which is
a mating sliding component.
[0027] As a premise, when the rotary machine is
stopped, the sealed fluid F enters the inlet 15a and the
inlet 16a of the deep groove 16 so that the dynamic pres-
sure generation groove 15 and the deep groove 16 are
filled with the sealed fluid F. As illustrated in FIG. 5, the
sealed fluid F in the dynamic pressure generation groove
15 flows toward the side wall 15d and the closed end 15b
due to a shearing force generated between the sliding
surfaces S with the rotation during the relative rotation
of the rotating seal ring 3 and the stationary seal ring 6
so that a dynamic pressure is generated in the side wall
15d and the closed end 15b.
[0028] At this time, in the dynamic pressure generation
groove 15, a higher pressure is gradually generated as
it goes closer to the tip portion 15h which is most ad-
vanced in the movement direction of the sealed fluid F
moved with the shearing force generated between the
sliding surfaces S and of which the tip faces the move-
ment direction of the sealed fluid F at an acute angle and
the sealed fluid F is drawn toward the closed end 15b of
the dynamic pressure generation groove 15 (such that
the movement direction is indicated by a black arrow).
As a result, a low pressure tends to be generated on the
side of the side wall 15c circumferentially opposite to the
side wall 15d of the inlet 15a of the dynamic pressure
generation groove 15.
[0029] Here, since the deep groove 16 which is formed
to be deeper than the dynamic pressure generation
groove 15 is disposed on the side of the side wall 15c in
the circumferential direction of the inlet 15a of the dy-
namic pressure generation groove 15, the sealed fluid F
which is ensured in this deep groove 16 is supplied in
the vicinity of the inlet 15a of the dynamic pressure gen-
eration groove 15 (as indicated by a white arrow) and
hence a negative pressure is not easily generated at that
position.
[0030] For that reason, the sealed fluid F is continu-
ously supplied to the dynamic pressure generation
groove 15 so that a high pressure can be generated from
the closed end 15b of the dynamic pressure generation
groove 15 and the generation of cavitation caused by the
insufficient supply amount of the sealed fluid F is sup-
pressed. Accordingly, lubricity is excellent.
[0031] Further, since the sealed fluid F is statically sup-
plied from the outside to the deep groove 16 opening to
the side of the sealed fluid F through the inlet 16a, the
sealed fluid F can be continuously supplied from the deep
groove 16 to the vicinity of the inlet 15a of the dynamic
pressure generation groove 15.
[0032] Further, the deep groove 16 communicates with
the dynamic pressure generation groove 15 which is a
shallow groove at a diagonal angle of the tip portion 15h

of the closed end 15b of the dynamic pressure generation
groove 15. For that reason, the inlet 16a of the deep
groove 16 located at a diagonal angle of the tip portion
15h of the closed end 15b generating the highest pres-
sure is a position where the lowest pressure is likely to
be generated. As a result, the generation of a small pres-
sure at the inlet 15a of the dynamic pressure generation
groove 15 can be suppressed most efficiently and the
generation of cavitation due to the insufficient supply
amount of the sealed fluid F can be suppressed.
[0033] Further, since the deep groove 16 communi-
cates along the dynamic pressure generation groove 15
in the radial direction, the sealed fluid F can be supplied
in a wide range in the radial direction to the side circum-
ferentially opposite to the closed end 15b in the inlet 15a
of the dynamic pressure generation groove 15 and the
generation of a negative pressure can be efficiently pre-
vented. In addition, since the deep groove 16 is formed
to be shorter than the dynamic pressure generation
groove 15 in the radial direction, the original function of
the dynamic pressure generation groove 15 is not easily
influenced even when the deep groove 16 is formed while
sufficiently ensuring a position of generating a dynamic
pressure necessary for the lubricity in the dynamic pres-
sure generation groove 15 in the radial direction.
[0034] Further, since the deep groove 16 includes the
side walls 16c and 16d extending in parallel in the radial
direction and facing each other and the inner space is
sandwiched by the side walls 16c and 16d facing each
other in the circumferential direction of the sliding surface
S, the sealed fluid F is easily held in the deep groove 16
and the sealed fluid F can be stably supplied to the dy-
namic pressure generation groove 15.
[0035] Further, the width of the inlet 16a of the deep
groove 16 is formed to be smaller than the width of the
inlet 15a of the dynamic pressure generation groove 15.
Specifically, the width of the inlet 16a of the deep groove
16 is preferably a half or less of the width of the inlet 15a
of the dynamic pressure generation groove 15 and is
about 1/5 in this embodiment. In addition, the depth of
the deep groove 16 is ten times or more the depth of the
dynamic pressure generation groove 15. Accordingly,
since the deep groove 16 is a deep groove having a small
width, a high pressure is not easily generated by the
shearing force between the sliding surfaces S in the entire
deep groove 16 since only the sealed fluid F is moved
by the shearing force between the sliding surfaces S only
on the surface layer thereof when the rotating seal ring
3 and the stationary seal ring 6 rotate relative to each
other while ensuring the size of the inner space of the
deep groove sufficient for holding the sealed fluid F.
[0036] Further, as understood from FIG. 2, the deep
groove 16 is formed such that the circumferential width
is shorter than the radial length. Accordingly, since the
deep groove 16 is short in the circumferential direction,
a dynamic pressure due to the relative rotation of the
rotating seal ring 3 and the stationary seal ring 6 is not
easily generated in the deep groove 16 and the sealed
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fluid F is easily held in the deep groove 16.
[0037] Further, each of the inlet 16a of the deep groove
16 and the inlet 15a of the dynamic pressure generation
groove 15 communicates with the side of the sealed fluid
F. That is, since the inlet 15a of the dynamic pressure
generation groove 15 which is a shallow groove opens
to the side of the sealed fluid F so that the sealed fluid F
is stably supplied from the deep groove 16 to the dynamic
pressure generation groove 15, the dynamic pressure
generation groove 15 can be formed with a length suffi-
cient to efficiently generate a high pressure due to the
shearing force between the sliding surfaces S.
[0038] Additionally, in the above-described embodi-
ment, a case has been described in which the dynamic
pressure generation groove 15 and the deep groove 16
formed on the sliding surface S of the stationary seal ring
6, but the present invention is not limited thereto. For
example, these grooves may be formed on the sliding
surface S of the rotating seal ring 3.
[0039] Additionally, the dynamic pressure generation
groove 15 is not limited to the linear shape, but may be
formed in for example, a curved shape including a com-
ponent extending in the circumferential direction and a
component extending in the radial direction. Here, the
dynamic pressure generation groove may be formed
such that the component extending in the circumferential
direction is larger and may be formed to protrude toward
the outer circumferential edge side of the stationary seal
ring 6.
[0040] Additionally, since the dynamic pressure gen-
eration groove 15 may be formed in a shape in which a
dynamic pressure is not easily generated at the closed
end 15b when driving the rotary machine, the dynamic
pressure generation groove may be formed in a linear
shape in the radial direction.
[0041] Additionally, in the above-described embodi-
ment, a case has been described in which a gas exists
on the leakage side of the sliding surface S and a liquid
exists on the side of the sealed fluid F, but the present
invention is not limited thereto. For example, a gas or a
liquid may exist in all of the leakage side and the sealed
fluid side.
[0042] Further, in the above-described embodiment, a
case has been described in which the sealed fluid F cor-
responding to the high-pressure fluid exists on the outer
circumferential side of the sliding surface S and the at-
mosphere A corresponding to the low-pressure fluid ex-
ists on the inner circumferential side, but the present in-
vention is not limited thereto. For example, the fluids ex-
isting on the sealed fluid side and the leakage side of the
sliding surface S may have the same pressure.
[0043] Additionally, in the above-described embodi-
ment, the deep groove 16 communicates in parallel along
the side wall 15c of the dynamic pressure generation
groove 15 in the radial direction, but the deep groove 16
is not limited to the above-described configuration if the
deep groove is located on the side of the side wall 15c
circumferentially opposite to the side wall 15d generating

a dynamic pressure in the dynamic pressure generation
groove 15.
[0044] For example, as in a first modified example il-
lustrated in FIG. 6, the deep groove 26 may include an
inlet 26a on the side of a side wall 25c circumferentially
opposite to a dynamic pressure generation wall 25d in
relation to a center in an inlet of a dynamic pressure gen-
eration groove 25 and may be disposed within the width
direction of the dynamic pressure generation groove 25.
[0045] Further, as in a second modified example illus-
trated in FIG. 7, the sliding component may be applied
to an outside type which is a type that seals a fluid that
tends to leak from the inner circumferential side of the
sliding surface S toward the outer circumferential side
thereof. In this case, the dynamic pressure generation
groove 35 and the deep groove 36 are formed such that
the inlet 35a and the inlet 36a communicate with the inner
circumferential side of the sliding surface S.

{Second embodiment}

[0046] Next, sliding components according to a second
embodiment of the present invention will be described
with reference to FIG. 8. In addition, a description for the
overlapping configuration in the same configuration as
that of the above-described embodiment will be omitted.
[0047] As illustrated in FIG. 8, an inlet 46a of a deep
groove 46 communicates with an inlet 45a of a dynamic
pressure generation groove 45. Further, the deep groove
46 extends in a direction different from the inclined direc-
tion of the dynamic pressure generation groove 45 and
a closed end 46b and a side wall 46c are formed to be
separated from a side wall 45c of the dynamic pressure
generation groove 45. Accordingly, since the deep
groove 46 and the dynamic pressure generation groove
45 communicate with each other only in the vicinity of
the inlet 46a and the inlet 45a, the influence of the move-
ment of the sealed fluid F generated inside the dynamic
pressure generation groove 45 during the relative rota-
tion of the rotating seal ring 3 and the stationary seal ring
6 on the inside of the deep groove 46 is small. As a result,
the sealed fluid F is easily held in the deep groove 46
and the sealed fluid F can be stably supplied to the dy-
namic pressure generation groove 45.
[0048] Although the embodiments of the present in-
vention have been described with reference to the draw-
ings, the specific configuration is not limited to these em-
bodiments and any changes or additions that do not de-
viate from the gist of the present invention are included
in the present invention.
[0049] For example, a case has been described in
which the sliding component of the above-described em-
bodiments constitutes the mechanical seal, but the
present invention is not limited thereto. For example, the
sliding component can be used in a thrust bearing.
[0050] Further, the deep groove is not limited to a con-
figuration in which the width is the same from the inlet to
the closed end and may have, for example, a configura-
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tion in which the width gradually decreases from the inlet
to the closed end.
[0051] Further, the deep groove is not limited to a con-
figuration in which the depth is the same from the inlet
to the closed end and may have, for example, a config-
uration in which the width gradually decreases from the
inlet to the closed end.
[0052] Further, a plurality of deep grooves may be
formed in the circumferential direction as long as the inlet
communicates with the dynamic pressure generation
groove.

{REFERENCE SIGNS LIST}

[0053]

1 Rotation shaft
2 Sleeve
3 Rotating seal ring (sliding component)
4 Housing
5 Seal cover
6 Stationary seal ring (sliding component)
7 Biasing member
11 Inlet
15 Dynamic pressure generation groove
15a Dynamic pressure generation groove inlet
15b Closed end
15c Side wall
15d Side wall (dynamic pressure generation wall)
15e Bottom surface
15f Wall
15h Tip portion
16 Deep groove
16a Deep groove inlet
16b Closed end
16c Side wall
16d Side wall
16e Bottom surface
20 Land portion
25 Dynamic pressure generation groove
26 Deep groove
35 Dynamic pressure generation groove
36 Deep groove
45 Dynamic pressure generation groove
46 Deep groove
46b Closed end
S Sliding surface

Claims

1. A sliding component formed in an annular shape and
disposed at a relatively rotating position of a rotary
machine,

the sliding component comprising: a dynamic
pressure generation groove provided in a sliding
surface of the sliding component, the dynamic

pressure generation groove having a first end
forming a closed end and a second end forming
an inlet communicating with any one side of a
sealed fluid side and a leakage side in a radial
direction; and
a deep groove provided in the sliding surface
and deeper than the dynamic pressure genera-
tion groove, an inlet of the deep groove commu-
nicating with an inlet of the dynamic pressure
generation groove on a side of a side wall of the
dynamic pressure generation groove, the side
wall being circumferentially opposite to a dy-
namic pressure generation wall constituting an-
other side wall of the dynamic pressure gener-
ation groove.

2. The sliding component according to claim 1,
wherein the deep groove communicates with the dy-
namic pressure generation groove along the side
wall circumferentially opposite to the dynamic pres-
sure generation wall of the dynamic pressure gen-
eration groove in the radial direction and is shorter
than the side wall in the radial direction.

3. The sliding component according to claim 1 or 2,
wherein the deep groove includes wall portions ex-
tending radially and facing each other.

4. The sliding component according to any one of
claims 1 to 3,
wherein the deep groove is formed such that a cir-
cumferential width of the deep groove is shorter than
a radial length of the deep groove.

5. The sliding component according to any one of
claims 1 to 4,
wherein a width of the inlet of the deep groove is half
or less of a width of the inlet of the dynamic pressure
generation groove.

6. The sliding component according to any one of
claims 1 to 5,
wherein a depth of the deep groove is ten times or
more a depth of the dynamic pressure generation
groove.
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